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^ AMENDMENTS TO THE CLAIMS 
CLAIMS 1-48 (CANCELED). 

CLAIM 49 (CURRENTLY AMENDED): A method of det e cting a direotion of rotation of 
operating an electronically controlled derailleur to switch a chain among a plurality of sprockets 
including a first sprocket and a second sprocket mounted together on a sprocket mounting sleeve that 
is rotatably supported relative to an axle so that the sprocket mounting sleeve and the plurality of 
sprockets together rotate relative to the axle around a common axis, wherein the method comprises 
the steps of: 

rotating a first sensor element together with the sprocket mounting sleeve and the plurality of 
sprockets; 

disposing a second sensor element on the bicycle so that the first sensor element rotates 
relative to the second sensor element; 

wherein one of the first sensor element and the second sensor element comprises: 

a first sensor unit for communicating with the other one of the first sensor element 
and the second sensor element; and 

a second sensor unit for communicating with the other one of the first sensor element 
and the second sensor element; 

wherein the first sensor unit is offset fi'om the second sensor unit in a circumferential 
direction; 

d e t e cting, by the first sensor unit and the second s e nsor unit, passago of th e other on e of the 
first s e nsor el e m e nt and the s e cond s e nsor e lem e nt by th e first s e nsor unit and th e s e cond s e nsor 
unit; and 

receiving a first signal when the other one of the first sensor element and the second sensor 
element operativelv passes bv the first sensor unit as the plurality of sprockets rotate relative to the 
second sensor element: 

receiving a second signal when the other one of the first sensor element and the second 
sensor element operativelv passes bv the second sensor unit as the plurality of sprockets rotate 
relative to the second sensor element: 
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determining a direction of rotation of the plurality of sprockets based on wh e n th e other on e 
of the first s e nsor e l e m e nt and th e s e cond Gonsor el e m e nt pass e s by th e first s e nsor unit and th e 
s e cond s e nsor unit receipt of at least one of the first signal and the second signal: and 

commanding the derailleur to shift the chain between the first sprocket and the second 
sprocket in response to receipt of at least one of the first signal and the second signal . 

CLAIM 50 (PREVIOUSLY PRESENTED): The method according to claim 49 wherein the 
first sensor element comprises a signal generating element, wherein the first sensor unit comprises a 
first signal receiving element, and wherein the second sensor unit comprises a second signal 
receiving element. 

CLAIM 51 (PREVIOUSLY PRESENTED): The method according to claim 50 wherein the 
signal generating element comprises a magnet. 

CLAIM 52 (PREVIOUSLY PRESENTED): The method according to claim 49 wherein the 
second sensor element comprises the first sensor unit and the second sensor unit. 

CLAIM 53 (CURRENTLY AMENDED): The method according to claim 52 wherein the 
step of disposing the second sensor element on the bicycle comprises the step of disposing the 
second sensor element on a the rear derailleur so that the second sensor element is fixed relative to a 
frame of the bicycle when the first signal and the second signal are received , 

CLAIM 54 (CURRENTLY AMENDED): A method of detecting a sp e ed of rotation of 
operating an electronically controlled derailleur to switch a chain among a plurality of sprockets 
including a first sprocket and a second sprocket mounted together on a sprocket mounting sleeve that 
is rotatably supported relative to an axle so that the sprocket mounting sleeve and the plurality of 
sprockets together rotate relative to the axle around a common axis, wherein the method comprises 
the steps of: 

rotating a first sensor element together with the sprocket mounting sleeve and the plurality of 
sprockets; 

disposing a second sensor element on the bicycle so that the first sensor element rotates 
relative to the second sensor element; 
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wherein one of the first sensor element and the second sensor element comprises: 

a first sensor unit for communicating with the other one of the first sensor element 

and the second sensor element; and 

a second sensor unit for conmiimicating with the other one of the first sensor element 

and the second sensor element; 

wherein the first sensor unit is offset fi*om the second sensor unit in a circumferential 

direction; 

d e t e cting, by the first s e nsor unit and th e s e cond s e nsor unit, passage of th e oth e r one of the 
first s e nsor el e m e nt and the s e cond sensor e lement by th e first s e nsor unit and th e s e cond s e n s or 
unit; and 

receiving a first signal when the other one of the first sensor element and the second sensor 
element operativelv passes by the first sensor unit as the plurality of sprockets rotate relative to the 
second sensor element; 

receiving a second signal when the other one of the first sensor element and the second 
sensor element operativelv passes by the second sensor unit as the plurality of sprockets rotate 
relative to the second sensor element: 

determining a speed of rotation of the plurality of sprockets based on wh e n th e oth e r on e of 
th e first s e nsor e l e ment and th e s e cond s e nsor e l e m e nt pass e s by th e first s e nsor unit and th e s e cond 
s e nsor unit receipt of at least one of the first signal and the second signal; and > 

commanding the derailleur to shift the chain between the first sprocket and the second 
sprocket in response to receipt of at least one of the first signal and the second signal . 

CLAIM 55 (PREVIOUSLY PRESENTED): The method according to claim 54 wherein the 
first sensor element comprises a signal generating element, wherein the first sensor unit comprises a 
first signal receiving element, and wherein the second sensor unit comprises a second signal 
receiving element. 

CLAIM 56 (PREVIOUSLY PRESENTED): The method according to claim 55 wherein the 
signal generating element comprises a magnet. 
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CLAIM 57 (PREVIOUSLY PRESENTED): The method according to claim 54 wherein the 
second sensor element comprises the first sensor unit and the second sensor unit. 

CLAIM 58 (CURRENTLY AMENDED): The method according to claim 57 wherein the 
step of disposing the second sensor element on the bicycle comprises the step of disposing the 
second sensor element on a Ae rear derailleur so that the second sensor element is fixed relative to a 
firame of the bicycle when the first signal and the second signal are received . 

CLAIM 59 (NEW): The method according to claim 49 wherein the determining step 
comprises the step of determining a direction of rotation of the plurality of sprockets based on which 
one of the first signal and the second signal is received first. 

CLAIM 60 (NEW): The method according to claim 54 wherein the determining step 
comprises the step of determining a speed of rotation of the plurality of sprockets based on an 
elapsed time between receiving the first signal and receiving the second signal. 

CLAIM 61 (NEW): A method of operating an electronically controlled derailleur to switch a 
chain among a pluraHty of sprockets including a first sprocket and a second sprocket mounted 
together on a sprocket mounting sleeve that is rotatably supported relative to an axle so that the 
sprocket mounting sleeve and the plurality of sprockets together rotate relative to the axle around a 
common axis, wherein the method comprises the steps of: 

rotating a first sensor element together with the sprocket moimting sleeve and the plurality of 
sprockets; 

disposing a second sensor element on the bicycle so that the first sensor element rotates 
relative to the second sensor element; 

wherein one of the first sensor element and the second sensor element comprises: 

a first sensor unit for conmiunicating with the other one of the first sensor element 
and the second sensor element; and 

a second sensor unit for conmiunicating with the other one of the first sensor element 
and the second sensor element; 
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wherein the first sensor unit is offset firom the second sensor unit in a circumferential 
direction; 

receiving a first signal when the other one of the first sensor element and the second sensor 
element operatively passes by the first sensor unit as the plurality of sprockets rotate relative to the 
second sensor element; 

receiving a second signal when the other one of the first sensor element and the second 
sensor element operatively passes by the second sensor unit as the plurality of sprockets rotate 
relative to the second sensor element; 

determining a direction of rotation of the plurality of sprockets based on receipt of at least 
one of the first signal and the second signal; and 

commanding the derailleur to shift the chain between the first sprocket and the second 
sprocket in response to receipt of at least one of the first signal and the second signal so that the 
derailleur begins moving to shift the chain when the plurality of sprockets are located at a 
predetermined rotational position relative to the derailleur. 

CLAIM 62 (NEW): A method of operating an electronically controlled derailleur to switch a 
chain among a plurality of sprockets including a first sprocket and a second sprocket mounted 
together on a sprocket mounting sleeve that is rotatably supported relative to an axle so that the 
sprocket mounting sleeve and the pliwality of sprockets together rotate relative to the axle around a 
common axis, wherein the method comprises the steps of: 

rotating a first sensor element together with the sprocket mounting sleeve and the plurality of 
sprockets; 

disposing a second sensor element on the bicycle so that the first sensor element rotates 
relative to the second sensor element; 

wherein one of the first sensor element and the second sensor element comprises: 

a first sensor unit for communicating with the other one of the first sensor element 
and the second sensor element; and 

a second sensor unit for communicating with the other one of the first sensor element 
and the second sensor element; 
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wherein the first sensor unit is offset from the second sensor unit in a circumferential 
direction; 

receiving a first signal when the other one of the first sensor element and the second sensor 
element operatively passes by the first sensor unit as the plurality of sprockets rotate relative to the 
second sensor element; 

receiving a second signal when the other one of the first sensor element and the second 
sensor element operatively passes by the second sensor unit as the pluraUty of sprockets rotate 
relative to the second sensor element; 

determining a speed of rotation of the plurality of sprockets based on receipt of at least one of 
the first signal and the second signal; and 

commanding the derailleur to shift the chain between the first sprocket and the second 
sprocket in response to receipt of at least one of the first signal and the second signal so that the 
derailleur begins moving to shift the chain when the pluraUty of sprockets are located at a 
predetermined rotational position relative to the derailleur. 

CLAIM 63 (NEW): A method of detecting a direction of rotation of a plurality of rear 
sprockets mounted together on a sprocket mounting sleeve that is rotatably supported relative to an 
axle of a bicycle so that the sprocket mounting sleeve and the plurality of sprockets together rotate 
relative to the axle around a common axis, wherein a rear derailleur switches a chain among the 
plurality of sprockets, and wherein the method comprises the steps of: 

rotating a first sensor element together with the sprocket moimting sleeve and the plurality of 
sprockets; 

disposing a second sensor element on the bicycle so that the first sensor element rotates 
relative to the second sensor element; 

wherein one of the first sensor element and the second sensor element comprises: 

a first sensor unit for communicating with the other one of the first sensor element 
and the second sensor element; and 

a second sensor unit for communicating with the other one of the first sensor element 
and the second sensor element; 
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wherein the first sensor unit is offset firom the second sensor unit in a circumferential 
direction; 

receiving a first signal when the other one of the first sensor element and the second sensor 
element operatively passes by the first sensor unit as the plurality of sprockets rotate relative to the 
second sensor element; 

receiving a second signal when the other one of the first sensor element and the second 
sensor element operatively passes by the second sensor unit as the plurality of sprockets rotate 
relative to the second sensor element; 

determining a direction of rotation of the plurality of sprockets based on receipt of at least 
one of the first signal and the second signal; and 

wherein the step of disposing the second sensor element on the bicycle comprises the step of 
disposing the second sensor element on the rear derailleur so that the second sensor element is fixed 
relative to a fi'ame of the bicycle when the first signal and the second signal are received. 

CLAIM 64 (NEW): A method of detecting a speed of rotation of a pluraHty of rear sprockets 
mounted together on a sprocket mounting sleeve that is rotatably supported relative to an axle of a 
bicycle so that the sprocket mounting sleeve and the plurality of sprockets together rotate relative to 
the axle around a common axis, wherein a rear derailleur switches a chain among the plurality of 
sprockets, and wherein the method comprises the steps of: 

rotating a first sensor element together with the sprocket mounting sleeve and the plxu-ality of 
sprockets; 

disposing a second sensor element on the bicycle so that the first sensor element rotates 
relative to the second sensor element; 

wherein one of the first sensor element and the second sensor element comprises: 

a first sensor imit for commimicating with the other one of the first sensor element 
and the second sensor element; and 

a second sensor unit for communicating with the other one of the first sensor element 
and the second sensor element; 

wherein the first sensor unit is offset fi'om the second sensor unit in a circumferential 
direction; 
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receiving a first signal when the other one of the first sensor element and the second sensor 
element operatively passes by the first sensor unit as the plurality of sprockets rotate relative to the 
second sensor element; 

receiving a second signal when the other one of the first sensor element and the second 
sensor element operatively passes by the second sensor unit as the plurality of sprockets rotate 
relative to the second sensor element; 

determining a speed of rotation of the plurality of sprockets based on receipt of at least one of 
the first signal and the second signal; and 

wherein the step of disposing the second sensor element on the bicycle comprises the step of 
disposing the second sensor element on the rear derailleur so that the second sensor element is fixed 
relative to a frame of the bicycle when the first signal and the second signal are received. 



